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purpose	 of	 this	 paper	 was	 to	 systematically	 review	 research	 carried	 out	 into	 emotional	 expression	
interference	 on	 time	 perception.	 A	 systematic	 literature	 review	 of	 13	 peer-reviewed	 papers	 with	 an	
empirical	design	that	tested	healthy	participants	was	conducted	on	studies	exploring	both	time	perception	
and	 emotional	 expression.	 Furthermore,	 the	 papers	were	 only	 included	 if	 they	were	written	 in	 English	
language	and	dated	 from	at	 least	 the	year	1964	 (i.e.,	 following	Treisman’s	model	of	 time	perception	 in	
1963).	Findings	showed	a	congruent	overestimation	when	participants	were	exposed	to	emotional	faces,	
especially	when	they	expressed	anger.	This	interaction	was	mediated	by	the	dynamism	of	the	stimuli	used	
(i.e.,	 there	was	 a	 stronger	 effect	 if	 the	 expressions	were	 animated),	 the	model	 gaze	 and	direction	 (i.e.,	
nullified	effect	when	the	face	was	directed	away	from	the	participant),	the	embodiment	effect	(i.e.,	nullified	
effect	 when	 participants	 could	 not	 mimic	 the	 expression),	 and	 participant	 age	 (i.e.,	 stronger	 effect	 of	
















(CCM;	 Block	 &	 Reed,	 1978).	 According	 to	 this	 model,	 a	 retrospective	 time	 estimation	 is	 based	 on	
experienced	contextual	changes	within	a	period.	If	more	events	are	observed,	the	perceived	duration	will	
be	longer.	However,	PTP	is	more	frequently	described	by	the	Scalar	Expectancy	Theory	model	(SET;	Gibbon	
























topic.	Consequently,	 the	aim	of	 the	present	paper	was	 to	 systematically	 review	 the	effect	of	emotional	
expressions	on	time	perception,	as	well	as	the	variables	influencing	this	interaction.			
Method		






The	 search	 undertaken	 on	 Science	 Direct,	 PubMed,	 and	 PsycINFO	 included	 the	 same	 type	 of	
research	 terms.	 Using	 the	words,	 time	 perception	 and	 timing,	with	 the	 specific	 area	 sought	 (i.e.,	 facial	










Authors1	 Topic	 Task	used	 Sample	size2	
Doi	(2009)	 Gaze	and	face	direction	effects	 TBT	 11	
Droit-Volet	(2004)	 General	emotional	effect	 TBT	 37	
Effron	(2006)	 Embodiment	effect	 TBT	 39	
Fayolle	(2014)	 Stimuli	dynamism	effect	 TBT	 104	
Gil	(2007)	 Age	effect	 TBT	 83	
Gil	(2011)	 General	emotional	effect	 Mixed	 87	
Kliegl	(2015)	 Face	direction	effect	 TBT	 50	
Lee	(2011)	 General	emotional	effect	 TRT	 36	
Li	(2015)	 Stimuli	Dynamism	effect	 TBT	 83	
Mondillon	(2007)	 Embodiment	effect	 TBT	 88	
Nicol	(2013)	 Age	affect	 TBT	 42	
Tipples	(2008)	 General	emotional	effect	 TBT	 42	








et	al.,	 2011;	Tipples,	2008,	2011).	 Several	 studies	explored	 this	 interaction	 in	depth.	Gil	 and	Droit-Volet	
(2011)	investigated	if	the	lengthening	effect	was	present	independently	of	the	temporal	task	used.	Here,	17	
or	 18	 participants	 were	 allocated	 per	 temporal	 task	 (i.e.,	 bisection	 task,	 generalization	 task,	 verbal	













		 Most	 studies	have	used	 static	 face	 stimuli,	whereas	 in	 real	 life,	human	 faces	are	dynamic.	 Two	
studies	explored	the	impact	of	dynamic	faces	to	examine	how	this	affected	time	perception.	The	first	study	
explored	whether	 an	 animated	 face	 shifting	 from	a	 neutral	 expression	 into	 an	 angry	 or	 sad	 expression	
impacted	time	perception	more	intensively	than	a	static	face	showing	the	same	emotions	(Fayolle	&	Droit-
Volet,	2014).	In	the	first	experiment,	participants	(N	=	104)	performed	a	Temporal	Bisection	Task	(TBT,	400-





the	 dynamic	 group.	 The	 second	 experiment	 directly	 compared	 the	 sad	 and	 angry	 faces,	 including	 the	
dynamism	 influence.	 Here,	 84	 participants	 performed	 the	 same	 bisection	 task,	 but	 in	 just	 two	 groups	
(dynamic	vs.	 static)	with	no	neutral	 faces	 included.	The	 findings	demonstrated	 that	 the	presentation	of	


















front	 of	 participants	 looking	 away	 in	 another	 direction)	 would	mean	 that	 the	 emotion	 depicted	 is	 not	
directed	 toward	 the	 participants.	 Therefore,	 it	 could	 be	 expected	 that	 the	 effect	 of	 emotion	 on	 the	
participant’s	time	perception	would	be	lessened.	In	a	study	by	Doi	and	Shinohara	(2009),	participants	(N	=	
11)	 performed	a	 TBT	 (600-1400ms)	while	 observing	both	happy	 and	 angry	 faces	with	 either	 straight	 or	
averted	gaze.	Results	demonstrated	a	main	effect	of	gaze,	with	duration	being	estimated	as	longer	when	
gaze	was	 straight	 than	when	averted.	There	was	no	effect	of	expressions,	but	an	 interaction	with	gaze.	
Straight	gaze	was	estimated	to	be	longer	than	the	averted	one	under	an	angry	expression,	but	not	for	the	

























In	 another	 study,	Mondillon	 and	 colleagues	 (2007)	 explored	 the	 effects	 of	 embodiment	 on	 the	
interaction	between	emotion	and	 time	perception	by	confronting	 their	participants	with	another	ethnic	
group.	 The	 study	 comprised	 two	 experiments,	 one	 including	 Caucasian	 participants	 (N	 =	 47)	 observing	
		 7	 
Chinese	 faces,	 and	 the	other	 including	Chinese	participants	 (N	 =	41)	observing	Caucasian	 faces.	 In	both	
experiments,	participants	performed	a	TBT	 (4001600ms)	while	processing	either	angry	or	neutral	 faces.	
When	the	participants	were	confronted	with	the	same	ethnic	group,	there	was	an	effect	of	emotion	and	an	



















it	 was	 assumed	 that	 positive	 emotions	 would	 show	 a	 stronger	 interference	 among	 older	 participants	
because	they	would	focus	more	on	these	emotions.	Along	the	same	lines,	 it	was	expected	that	younger	
participants	 would	 exhibit	 the	 opposite	 effect	 (i.e.,	 stronger	 effect	 of	 negative	 emotions).	 Nicol	 and	

























However,	 this	 mathematical	 method	 for	 differentiating	 the	 two	 processes	 would	 require	
experiments	to	have	used	several	durations,	and	only	three	studies	did	this:	two	studies	found	an	additive	




























From	 these	 studies,	 a	 number	 of	 conclusions	 can	 be	 drawn.	 Several	 hypotheses	 have	 been	
proposed	to	interpret	the	effect	of	facial	expressions	on	time	perception,	although	all	relate	to	whether	the	
effect	is	attention-based	or	arousal-based.	The	most	plausible	explanation	appears	to	be	an	interaction	of	
emotion	 and	 attention,	 as	 noted	 in	 morphing	 studies	 (Fayolle	 &	 Droit-Volet,	 2014;	 Li	 &	 Yuen,	 2015).	
However,	 further	 experiments	 are	 required	 to	 understand	 how	 emotional	 expressions	 lead	 to	 an	
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